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INTRODUCTION
There has been a great deal of interest in the production of tung
oil in the United States for the past 15 years. Considerably more than
100,000 acres have been planted to tung trees during this period. Tung
oil has been produced in China for a long time and the United States
has imported most of their supply. The war with first the reduction
and then the practical elimination of the supply of tung oil from China
has created more interest in the planting of tung trees here.
The high price of tung oil during war time is another incentive to
production. How long this condition will continue cannot well be pre-
dicted, but it would be best to consider that the war will likely be over
before trees that are set out from now on will come into normal bearing.
After the war, however, conditions in China may be unsettled for a time.
Because of the demand and need for tung oil in industry, it would
seem wise to utilize many more acres of suitable land for the growth
of tung trees and lessen our dependence on outside sources for oil.
The tung oil that has been produced in this country has proved to be
superior to the imported product.
Experimental results that are reported in this bulletin deal largely
with fertilization. Because of the interest in tung trees, however, general
recommendations for their growth based on observations and the results
of other workers will be given. There are several species of tung trees
but the only one grown in this country commercially is Aleurites fordi,
Hemsl., that was introduced originally from China in 1905.
LOCATION
The planting of tung trees has been largely restricted to the Gulf
Coast States and, with the exception of Florida, to the southern part of
these states. This is because the trees may be called semi-hardy and can-
not stand severe cold. The condition of the trees when low temperatures
occur has much to do with the degree of cold they can withstand. Fully
dormant trees in good condition have stood temperatures close to 0° F.
without serious injury. The trees do not have a very long rest period and
tend to bud out early in the season and then become subject to cold
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injury. So far the most serious problem with tung trees, inasmuch as
cold injury is concerned, has been early blossoming with subsequent
killing of blooms. In 1940 an early severe freeze in November came while
the trees were in full leaf and did considerable damage, especially to
young trees, many of which were killed.
Since 1933 some tung trees have been growing at the substation in
north Louisiana at Calhoun. These trees have borne a crop of nuts
every year since they were three years old. It may be that colder weather
in that area keeps the trees dormant and thus prevents the damage after
blossoming that often occurs further south. This planting and others
in the same latitude indicate that tung trees may be giwn further north
than present commercial plantings extend.
Rolling land that has good air and ^vater drainage is better than
flat land for the location of tung trees. These trees will not do well
unless there is excellent drainage. Low^ swampy areas should not be
planted to tung trees for they will not thrive there. There is much cut-
over pine land in Louisiana that is suitable only for tung trees or refor-
estation.
SOIL
A sandy loam soil with a porous clay subsoil seems to be suitable for
the growth of tung trees. Soils of the Orangeburg and Ruston series are
probably best for these trees but some other types have also been planted.
There should be no laver of hardpan near the surface of the soil. The
soil should be moderately acid in reaction, with a pH. range of 5 to 6.
PREPARATION OF LAND
Land should be cleared before trees are planted. Many groves were
formerly planted without the removal of stumps. Later the stumps were
pulled in many of these plantings, but clearing land in a grove of tung
trees is more expensive and often cannot be done as well as before the
trees are set out. Clearing land is a comparatively expensive operation,
but the cost can be reduced if stumps can be used in the manufacture
of naval stores.
It is not necessary to break all the land before trees are planted, but
it is desirable to do so if a cover crop is to be planted. A strip should
be plowed at least six feet wide in which to plant the seed or set out
the young trees.
PROPAGATION
Practically all tung groves comprising any extensive acreage have been
propagated from seed. It is believed now that seed from selected trees
should be planted as there is some tendency for tung trees to come true
from seed. Seed should be selected from the most desirable trees, which
means that the trees must have produced high yields for a number of
years, and the oil content of the nuts should be high. This kind of seed
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is not too easy to obtain as it must come from trees of known perform-
ance which usually means they will be in established groves where care-
ful observations, if no actual records, have been made. Seed should be
arranged for at harvest time, if possible.
Seed should be planted in February and covered with about three
inches of soil. The seed planted should come from the previous season's
crop as the seed has a high oil content and does not keep well. The
seed may be planted in the place where the trees are to grow, or in a
nursery. If they are to be planted in place, about three seeds should be
at a place, about one foot apart each way, to insure a good stand. The
best tree in the group should be allowed to grow and the others dis-
carded or transplanted. It is probably best to plant seed in a nursery
and transplant the seedling after one season's growth. One year after
transplanting, the trees are about the same size as one year old seedlings
planted in place. When planted in a nursery seeds should be spaced
12 to 18 inches apart in rows three and one-half to four feet wide. Young
trees in the nursery should not be fertilized too heavily for the young
seedlings might grow so vigorously that they would be undesirable for
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transplanting. About 800 pounds of 4-8-4 per acre should be sufficient
j
fertilizer for the nursery.
Seedling tung trees vary greatly in vigor, shape, and yield. The lack
of uniformity of trees is one of the biggest problems of the tung grower.
Tung trees can be budded without great difficulty, but as yet there is
not sufficient information on budded trees to warrant budding as a
general practice. The patch bud or the shield bud may be used. It is
probably best to bud in the late summer or early fall and allow the
bud to remain dormant over winter. The seedlings should be budded
in nursery rows rather than in place in the grove, because the growth
from the bud is not always satisfactory. Only budded trees that have
done well in the nursery should be transplanted. At the present time
there are no established varieties and there is considerable difference
of opinion as to just what type of tung tree is best. Buds have in general
been taken from trees selected similarly to those from which selected
seed may be saved. When trees produce a heavy crop of nuts, not much
suitable bud wood is available. Interest in the planting of budded trees
is increasing and more information on this subject should be available
in a few years. Groves from budded trees are much more uniform than
those of seedling groves and seem very promising.
TRANSPLANTING TREES
Most of the land suitable for tung trees is rolling and on this type of
land the trees should be set on the contours. This will prevent the trees
from being in straight rows and will interfere with exact planting dis-
tances. It will, however, tend to prevent erosion and this is an important
factor. In general tung trees have been planted too close together. Just
what planting distance is best at present is not too well agreed upon.
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Spacing 30 x 30 feet is suggested here. This means 48 trees per acre and
when the trees are small a lower per acre yield than if closer spacings
were used. When trees become too crowded they will not produce well
and with proper care tung trees grow rapidly. Trees could be set closer
together and allowed to grow until they begin to crowd, and thus in-
crease the production of the grove in the earlier years, if the trees would
then be thinned. One of the most difficult jobs is to thin out bearing
trees of any kind and for that reason close planting with later thinning
cannot be generally recommended.
Tung trees are not difficult to transplant. One year old trees from the
nursery should be used. The trees should be cut back to within six to
twelve inches of the ground. This facilitates handling of trees more eco-
nomically and rapidly. When growth starts only one shoot should be
allowed to grow and the others should be rubbed off. Trees should be
transplanted in January or February. They should be set as deep as
they were in the nursery row. Only trees that have made satisfactory
growth should be transplanted.
FERTILIZATION
One of the most important problems in connection with any new
crop grown in the South is its fertilizer requirements. This is especially
true with a crop grown on cut-over pine land, as is done with tung trees
in Louisiana. To obtain information concerning the response of tung
trees to fertilizer, experimental plots were laid out in two commercial
groves in cooperation with the owners.
One of these experiments was started in the spring of 1933 with one-
year old trees from seed planted in place. These plots will be referred
to as the Isabel plots and were about 10 miles southwest of Bogalusa.
The land had been in cultivation and was cleared prior to the planting
of seed. The soil type was Ruston fine sandy loam. The trees were uni-
form in size and were spaced approximately 20 feet apart each way.
There were three replications of 15 trees each for every fertilizer treat-
ment. There were guard rows between tiers of plots but it was impossible
to have guard rows between the rows of fertilized trees. The fertilizer
treatments given are shown in Table 1. Diameter of trunk six inches
from the ground was used as an index of tree growth.
The other experiment was begun in the spring of 1936 with one year
old nursery stock that had just been transplanted. These plots were
between Covington and Bogalusa, near Bush, and are referred to as the
Money Hill plots. The soil type and set-up were similar to the Isabel
plots except that 12 trees were used per plot and the trees were set out on
the contour approximately 20 by 25 feet apart. The land was not fully
cleared, for many stumps were left in the field when the tung trees were
transplanted. Most of these stumps were removed later, however. The
fertilizer treatments used on th^se plots are given in Table 3.
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TABLE 1. Effect of Fertilizer Treatment on Yield of Tvsc. Trees Grown
FROM Seed Planted in 1932 in Place.
Treatment per tree Average YIELD PER tree IN POUNDS
1933 1934 1935 and after 1936 1938 1939 1940 1941 6 yr. ave.
Check—no fertilizer 4.1 6.6 0.8 11.6 3.4 4.4
0.5 0.75 1.0^4-8-4 7.8 8.7 2.9 16.8 6.4 7.1
1.0 1.5 2.0^4-8-4 13.7 14.9 4.4 23.7 11.7 11.4
2.0 3.0 4.0# 4-8-4 15.7 19.7 2.5 26.2 11.1 12.5
3.0 4.5 6.0*4-8-4 17.4 19.7 5.7 30.9 20.9 15.8
4.0 6.0 8.07^^4-8-4 20.0 21.2 4.9 33.5 18.0 16.3
Check—no fertilizer 6.5 7.9 1.7 12.4 4.2 5.5
3.0 4.5 6.0*4-8-0 19.5 22.1 2.3 21.0 12.9 13.0
3.0 4.5 6.0*4-0-4 8.4 17.9 1.9 20.2 9.4 9.6
3.0 4.5 6.0*0-8-4 16.4 13.9 3.8 14.6 9.3 9.7
3.0 4.5 6.0*4-8-4 18.1 16.5 2,8 20.9 12.0 11.7
The fertilizer treatments were varied so as to try to determine the
most economical rate of complete fertilizer to apply and whether a
complete fertilizer was necessary. In the Money Hill experiment an
attempt was made to determine whether it was nece.8sary to apply a
complete fertilizer every year.
The results obtained from the Isabel plots are shown in Tables 1
and 2. The data show that growth and yields were materially influenced
by the application of fertilizer. There was a direct positive correlation
between the amount of fertilizer applied and increase in growth and
yield. The larger percentage increase in nuts per tree was from the
smaller rates of fertilizer applied. Phosphorus and nitrogen were found
to be especially deficient, but no benefit from potash was found for the
duration of the experiment. The phosphorus deficiency was very striking
TABLE 2. Effect of Fertilizer Treatment on Growth of Tree.s a.s
Determined by Trunk Diameter.
Treatment per tree Average diameter of tree 6 inches above ground
at the end of growing season in inches
1933 1934 1935 and after 1934 1935 1936 1937 1938 1939
Check—no fertilizer 2.5 3.2 3.6 4.0 4.1 4.6
0.5 0,75 1.0*4-8-4 2.9 3.5 4.1 4.6 4.7 5.3
1.0 1.5 2.0*4-8-4 3.1 3.9 4.8 5.4 5.4 6.1
2.0 3.0 4.0*4-8-4 3.2 4.0 4.8 5.5 5.6 6.2
3.0 4.5 6.0*4-8-4 3.3 4.2 5.0 5.8 6.0 6.6
4.0 6.0 8.0*4-8-4 3.4 4.3 5.1 5.9 6.1 6.9
Check—no Fertilizer 2.6 3.3 3.9 4.3 4.5 5.0
3.0 4.5 6.0*4-8-0 3.3 4.2 5.1 5.7 5.9 6.5
3.0 4.5 6.0*4-0-4 2.8 3.6 4.2 4.9 5.1 5.7
. 3.0 4.5 6.0*0-8-4 3.0 3.9 4.8 5.3 5.5 5.9
3.0 4.5 6.0*4-&-4 3.4 4.2 5.2 5.8 6.0 6.5
7
at the start of the experiment, while lack of nitrogen was more apparent
after the first crop of nuts was produced.
Figures 1 and 2 show the nuts produced in 1936 from the first tier
of a check plot and a plot which received one pound of 4-8-4 the first
year, one and one-half pounds the second year, and two pounds the
third year and thereafter.
The data from the Money Hill plots are given in Tables 3 and 4.
These show that a complete fertilizer was necessary for the best growth
and the highest yield. Greater increases in growth and yield were obtained
from phosphorus and nitrogen than from potassium, but the latter ele-
ment was definitely beneficial. This test, too, gave increased growth and
FIGURE Nuts Produced in 1936 from the First Tier of Trees of the
Isabel Plots. No Fertilizer Was Used.
yield with increased applications of fertilizer, but the results are not as
striking as those obtained on the Isabel plots. The trees were younger,
though, and larger yields might produce greater differences. While the
experiment was conducted for only a short time the results indicate
that the application of a complete fertilizer was not necessary every
year.
These experiments showed that the application of fertilizer was de-
cidedly beneficial to the growth of tung trees and materially increased
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the yield of huts. A complete fertilizer is safest to apply especially on
new ground that has previously received no fertilizer. Heavy applications
of fertilizer were not found to be required. When tung oil is sold for a
normal price of from 10 to 15 cents a pound the application recom-
mended per tree is one pound of 4-8-4 the first year, one and one-half
pounds the second year, and two pounds the third year and thereafter
until the size of the tree and yield will warrant applications up to four
pounds per tree. When the price of oil is 25 to 35 cents per pound
applications up to six pounds per tree may be profitable. The fertilizer
should be applied the last of February to the first half of March. It
should be spread around the tree extending a little furtjier out than the
FIGURE 2. Nuts Produced in 1936 from the First Tier of the Isabel Plots.
Applications of 4-8-4 Fertilizer Resulted in Heavy Yield of Nuts.
For Comparison, See Figure 1.
spread of the branches and disced into the soil as soon as possible after
its application. Only one application of fertilizer is recommended in
Louisiana, for if fertilizer were applied in the middle of the summer
growth might be stimulated late in the season with cold injury likely
to result. No tests were run to determine the advantage of the applica-
tion of zinc and manganese to tung trees. The application of these ele-
ments have been found to be beneficial to some Florida groves and
might be of value to some of the Louisiana plantings.
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TABLE 3. Effect of Fertilizer Treatment on Yield of Tung Trees.
Treatment
1936 1937 1938 1939 1940 1941 1938 1939 1940 1941 4 yr. ave.
Check
—
no fertilizer 2.2 4 8 8.7 10.4 6.5
1.0 2.0 3 0 4 0 5 0 5.0^4-8-0 2.6 6 2 12.5 14.0 8.8
1.0 2.0 3 0 4 0 5 0 5.0^4-0-4 3.0 4 8 8.5 11.7 7.0
1.0 2.0 3 0 4 0 5 0 5.0^0-8-4 2.0 6 8 7.1 13.9 7.5
1.0 2.0 3 0 4 0 5 0 5.0^ 4-8-4 4.0 8 7 15.2 17.6 11.4
Check no fertilizer 1.1 2 7 5.5 7.4 4.2
0,5 0.5 0 5 0 5 0 5 0.5^4-8-4 4.1 6 3 9.5 8.8 7.2
0.5 0.75 1 0 1 5 2 0 2.0?^ 4-8-4 3.3 8 1 11.8 12.6 9.0
1.0 1.0 1 0 1 0 1 0 1.07^^4-8-4 3.6 8 3 10.9 14.3 9.3
1.0 1.5 2 0 2 5 3 0 3.0^4-8-4 3.7 7 9 11 .8 15.4 9.7
Check no fertilizer 1.3 3 4 7.8 7.0 4.9
1.0 2.0 3 0 4 0 4 0 4.0^ 4-8-4 4.8 8 3 15.6 14.
1
10.7
1.0 2.0 3 0 4 0 5 0 5.0^4-8-4 4.6 9 4 15.0 15.4 11.1
2.0 2.0 2 0 2 0 2 0 2.0^4-8-4 5.7 9 2 16.6 13.9 11.4
2.0 3.0 4 0 5 0 6 0 6.0^ 4-8-4 5.3 13 1 18.0 22.2 14.7
2.0 3.0 no more fertilizer 5.6 4 7 12.9 13.5 9.2
2.0 3.0 N* 4 0 N 4.0 5.3 13 7 16.6 24.2 15.0
2.0 3.0 N* N 4 0 N 4.9 12 2 15.1 25.5 14.4
2.0 3.0 P* 4 0 P 4.0 5.0 10 1 22.5 20.1 14.4
2.0 3.0 K 4.0 K 4.0 5.0 6 8 16.0 17.9 11.4
2.0 3.0 4.0 4.0 4 0 4.0 5.8 11 0 13.0 21.0 12.7
Average yield per tree in pounds
*Equivalent to the amount in 4^ ot 4-8-4.
It is possible that fertilizer might not only affect the yield of nuts
but also the percentage of kernels in nuts and the percentage of oil
in the nuts and the quality of the oil produced. To get some information
on these questions the following experiments were run. At harvest time
a sample of nuts was selected which contained nuts from each bearing
tree in a fertilizer treatment. This sample weighed at least a hundred
pounds if the plots produced that many nuts. The samples were stored
for several weeks, then run through the huller at the tung oil mill at
Bogalusa. For the 1936 crop the huller was set to remove most of the
hulls, but for the other years the huller was left as for commercial
handling of the nuts and contained a much higher percentage of shells
and hulls, especially for the 1938 and 1940 crops. In the extraction of
the oil by pressure it is necessary to have a certain amount of hulls
ground with the nut meats. A sample of shelled nuts from each fertilizer
treatment was taken and from this the oil content was determined by
the ether extraction method. The iodine number of the oil was deter-
mined by the Wijs method.
The data obtained from the Isabel plots are given in Table 5. The
percentages of oil and iodine numbers are given for only two years,
as the results for the other years showed no significant differences. The
iodine numbers for 1936 are not given, as they were made on oil extracted
by press and were slightly higher than those from ether extracted oil.
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TABLE 4. Effect of Fertilizer Treatment on Growth of Trees at the
Money Hill Planting.
Average diameter of tree 6 inches from
Treatment GROUND at the END OF GROWING
SEASON—IN INCHES
1936 1937 1938 1939 1940 1936 1937 1938 1939
Check—no fertilizer 1.0 2.3 3.0 3.7
1.0 2.0 3.0 4.0 5.0^4-8-0 1.0 2.4 3.2 3.9
1.0 2.0 3.0 4.0 5.0^4-0-4 1.2 2.4 3.2 3.8
1.0 2.0 3.0 4.0 5.0^0-8-4 1.1 2.4 3.3 3.8
1.0 2.0 3.0 4.0 1.4 2.8 3.6 4.2
Check—no fertilizer 1.0 2.1 2.8 3.4
0.5 0.5 0.5 0.5 0.5^4-8-4 1.2 2.5 3.2 3.8
0.5 0.75 1.0 1.5 2.0j$^4-8-4 1.3 2.5 3.3 3.9
1.0 1.0 1.0 1.0 1.0^4-8-4 1.4 2.5 3.4 4.1
1.0 1.5 2.0 2.5 1.5 . 2.6 3.5 4.2
Check—no fertilizer 1.0 2.0 2.8 3.3
1.0 2.0 3.0 4.0 4.0^4-8-4 1.3 9 fiz . 0 3 6 4.3
1.0 2.0* 3.0 4.0 5. Oi^ 4-8-4 1.4 2.6 3.6 4.3
2.0 2.0 2.0 2.0 2.0^4-8-4 1.5 2.9 3.6 4.3
2.0 3.0 4.0 5.0 6.0^4-8-4 1.5 2.9 3.9 4.6
2.0 3.0 no more fertilizer 1.5 2.8 3.5 4.3
2.0 3.0 N* 4.0 N 1.5 2.9 3.7 4.6
2.0 3.0 N* N 4.0 1.5 2.9 3.9 4.7
2.0 3.0 p* 4.0 P 1.5 2.9 3.7 4.7
2.0 3.0 K* 4.0 K 1.5 2.9 3.7 4.5
2.0 3.0 4.0 4.0 4.0 1.5 2 9 3.9 4.8
Equivalent to the amount in 4^ of 4-8-4.
The data show that for the 1936 crop the fertilizer applications influenced
the percentage of hulled nuts. Differences seemed mainly due to unfilled
kernels. This was true for the first check plots though no record was
obtained on them because they were the first experimental nuts run
through the huller and some were lost due to a misunderstanding of
the men running the mill. No consistent differences from fertilizer treat-
ment were found in the other years. It should be remembered that there
were no guard rows between the rows of fertilized trees. It is likely that
the filling of nuts is influenced by fertilizer treatment but may not be
appreciable except in case of great deficiency of needed fertilizer. Faulty
nuts, much worse than any found on the experimental plots, have been
noted in unfertilized groves. This may be an important consideration
from the standpoint of the oil mill.
No consistent significant differences have been found in the oil con-
tent of nuts or the quality of the oil, as indicated by the iodine number,
due to the fertilizer treatment given the trees. It is known that the oil
content in nuts from different seedling trees may vary considerably. The
trees in these experiments and in practically all the groves in production
at the present time are seedling trees and differences due to fertilizer
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TABLE 5. Effect of Fertilizer Treatment on Per Cent of Hulled Nuts, Oil
Content in Shelled Nuts and Iodine Number of the Oil.
Oil contents of Iodine content
Fertilizer treatment Mill run hulled nuts per cent shelled nuts —NUMBER OF
PER cent OIL
1933 1934 1935& after 1936 1938 1940 1941 1936 1938 1938 1940
Check—no fertilizer 46.5 45.9 38.7 59.4 62.5 165.4 166.7
0.5 0.75 l.Oj^ 4-8-4 33.0 45.9 47.3 38.4 61.2 65.0 166.1 173.1
1.0 1.50 2.07^4-8-4 37.0 46.2 46.5 39.0 61.2 65.1 164.5 169.9
2.0 3.0 4.0^4-8-4 37.0 45.5 46.8 41.5 60.1 62.9 166.9 169.9
3.0 4.50 6.0^4-8-4 37.0 47.7 48.3 41.3 58.4 65.5 166.9 168.2
4.0 6.00 8.0^4-8-4 37.0 46.3 49.4 39.1 61.0 63.5 166.9 163.4
Check—no fertilizer 30.0 45.7 43.9 35.6 59.4 63.7 166.9 168.2
3.0 4.50 6.0^4-8-0 37.5 45.4 48.9 41.1 61.4 62.9 170.1 168.2
3.0 4.50 6.0^4-0-^ 31.0 45.0 45.9 38.3 59.7 63.8 168.5 168.2
3.0 4.50 6. Oj^ 0-8-4 36.5 45.3 46.7 37.0 65.0 65.1 171.3 165.0
3.0 4.50 6.0^4-8-4 37.0 46.3 47.8 40.6 62.2 64.5 172.9 166.6
treatments may be overshadowed by individual tree differences. Differ-
ences from fertilizer treatments might be found in nuts in a grove of
budded trees of one kind. The results obtained indicate that the oil
content or quality of oil in well filled nuts from a seedling grove is not
affected by fertilizer treatment.
CULTIVATION
Tung trees must be well cared for if good crops are to be expected
from them. The trees must be cultivated. On large plantings this may
be done with large discs pulled by tractors. When the trees are young,
strip cultivation may be practiced. Two to three cultivations a year
are necessary. Cover crops properly handled are beneficial to tung groves.
Crotalaria is a very good cover crop for young non-bearing groves. A
winter cover crop such as Austrian peas or vetch is probably most satis-
factory for tung groves. In general the soils on which tung trees are
planted is deficient in phosphorus and a phosphatic fertilizer should
be applied to the cover crop for good growth. Two to three hundred
pounds of 18 per cent superphosphate per acre should be sufficient.
No cover crop that has made much growth should be in the grove at
the time the nuts are harvested.
HARVESTING
When fully mature, tung nuts drop from the trees and are picked
up when they are dry. There is some variation in the time of maturity
of nuts on individual trees in a grove, but the nuts on most of the
trees will tend to mature at about the same time. The harvesting is very
simple and can be done with almost any kind of labor. The laborers
are usually paid for the amount of nuts gathered. There should be
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no grass, weeds, or other vegetation around the trees at harvest time
that may hinder the picking up of nuts or may prevent the nuts from
being found.
STORAGE
After harvest the nuts should be stored in a dry, well ventilated
place. Storage space should be provided for in advance of the harvest
season. If the nuts are not thoroughly dry when put in storage, some
heating may occur. Care should be taken to prevent heating, if pos-
sible. Nuts are harvested usually in November and December and the
oil mills are started about February. During storage the nuts may
shrink from 10 to 15 per cent which is due primarily to further drying.
The nuts should be milled as soon as possible to prevent them from
becoming rancid when warm weather comes.
FIGURE 3. Experiment Station Research Workers and Others Are Shown in Tung
Grove. Note the Difference in. the Fertilized (Left) and Unfertilized Trees.
YIELDS
Commercial tung oil production is a relatively new industry in the
United States and much desirable information concerning the produc-
tion of tung nuts is still unavailable. Information concerning probable
yields of groves over a period of years is still largely an estimate. Vari-
ations in yields may be due to a number of factors. The six year aver-
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age yield on the Isabel plots reported in this paper show the highest
average yield per tree was about 16 pounds of nuts. During this period
there was no crop for one year and a very light crop for another. The
trees would have borne a year earlier except for a late freeze. There
was no indication of a steady increase of yield of nuts per year as the
trees grew older. The results from Money Hill were similar. Environ-
mental conditions influence yield as well as age of tree. The number
of trees per acre will also influence yield until the space in the grove
is about fully utilized. Wide spacing will reduce yields of young groves
and close spacing, because of crowding, will reduce yields in the older
groves.
Individual trees vary greatly in yield under similar conditions. Two
trees of approximately the same size may vary greatly in yield. Certain
types of trees bear heavily when they are young, and of course heavy
production tends to reduce size. Cluster types in general tend to pro-
duce more nuts than single types but this is not always true. To give
an idea of the variability of individual tung trees in a grove, some of
the yields of trees in the fertilizer plots are given in Table 6. If uni-
TABLE 6. Individual Variation in Yield of Selected Groups of Tung Trees, Each
Tree in a Group Received the Same Treatment.
Trunk diameter 6 inches Average yield of nuts in pounds per tree
ABOVE GROUND
1939 1938 1939 1940 1941 4 yr. ave.
4.4 0.0 6.4 0.-7 0.8 3.1
4.3 4.7 12.0 15.5 15.8 • 12.0
4.6 6.0 5.7 22.3 21.0 13.7
4.6 9.3 12.3 20.6 21.5 15.9
5.9 0.0 1.0 0.0 1.2 0.6
5.1 7.2 14.4 12.2 18.5 13.1
5.5 6.7 19.2 21.3 20.0 16.8
4.5 9.7 22.7 20.6 41.7 23.7
4.8 1.7 8.4 3.2 1.5 3.7
5.0 3.0
,
5.0 4.2 3.2 3.9
5.1 10.0 11.5 19.5 24.2 16.3
4.4 9.5 9.8 22.3 27.5 17.3
4.6 14.0 1.0 46.0 7.2 17.1
4.9 5.0 7.4 4.5 6.7 5.9
4.8 8.5 4.2 17.0 18.2 12.0
4.8 12.7 1.6 29.3 22.7 16.6
4.8 1.7 12.6 18.0 31.0 15.8
formly high producing trees were found in a grove, the per acre yield of
the grove would be greatly increased. From the yields obtained in the
fertilizer plots it would seem that average yields of bearing trees might
be expected to be from about 700 to 1500 pounds of nuts per acre in
well cared for seedling groves. Yields might be considerably higher in
groves of high producing budded trees, or in those that received special
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care and heavy fertilization, than in the average seedling grove. In
neglected groves yields are likely to be very low.
A few nuts may be produced the third year the trees are in the grove
but extensive crops should not be expected before the fourth or fifth
year.
ECONOMICS OF PRODUCTION
There is little reliable information concerning the profit from com-
mercial tung groves. Small high producing groves cannot be used to
show what a larger grove may do. Yields in a good bearing year, while
important, do not mean nearly as much as the average yearly production
over a period of several years. A non-bearing year may not be a total
loss, for more growth may be made and thus mean potentially larger
yields in following years. Until the imports of tung oil from China were
cut off the net returns per acre that might be expected from tung trees
was not large. As long as high prices continue better returns will be
obtained from the groves.
The thoroughly dried tung nuts will average about 20 per cent oil.
The mill should extract about 95 per cent of the oil. This means that
about 380 pounds of oil should be obtained from a ton of nuts. At 15
cents a pound, this would be worth $57, and at 35 cents a pound, $133.
When the oil was worth 15 cents a pound the mills paid about $30 a
ton for the nuts and when the oil was worth about 30 to 35 cents a
pound the mills paid $80 a ton, delivered at the mill. This means that
more profit can likely be made when an organization can mill the nuts
produced rather than sell to a mill. However, it should be remembered
that the mill is idle most of the year.
High priced land is still not recommended for tung trees. Large
groves can be handled more economically than small ones and are more
likely to succeed. A few acres of tung trees as a part of a diversified
farm program may be profitable, if the farm is relatively close to a
mill. Nearness to a mill is an important consideration in tung oil pro-
duction, for the cost of hauling nuts to the mill must be taken into
account. Several mills have started operations in the last few years.
Whether more mills can be built before the war is over is a question.
There is no use in having nuts, except which may be sold for seed,
unless they can be milled. The nuts do not keep for an extended period
of time and should be milled before the summer following their pro-
duction. It is not known what the productive life of a tung tree may
be in this country. Trees will have to be grown under favorable con-
ditions for a number of years to get an idea of how long they will live.
With proper care groves on good soil may be reasonably expected to
last for 20 years or more.
To date, the by-products from tung oil manufacture do not amount to
much. The hulls have little value as fertilizer, though they are often
returned to the grove. This would be more easily accomplished if nuts
could be hulled at or near the grove. This may be possible only when
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portable hullers are available. The ground press cake, made after the
oil has been pressed out, is returned to the trees as fertilizer. Its analysis
is about 2.5 to 3.5 per cent nitrogen, .70 per cent phosphoric acid, and
.12 per cent potash.
PESTS AND OTHER SOURCES OF INJURY
Insects and diseases are still not serious pests in tung groves. Several
diseases have been found, however, and will likely become more impor-
tant in the future. The leaves seem to be poisonous to most leaf eating
insects and so they are not generally injurious. The nuts are a violent
purgative and this prevents them from being eaten by humans when
this fact is known.
Wind does considerable damage to tung trees, especially those that
are poorly shaped.
FEDERAL WORK WITH TUNG TREES
Since 1938 the United States Department of Agriculture has been
conducting extensive work with tung trees and nuts. Much valuable
information is being obtained. Dr. G. F. Potter is directly in charge of
this work and he is located at the United States Tung Laboratory,
Bogalusa, Louisiana.
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